We show that there is a very simple approach to determine the 2-adic complexity of periodic binary sequences with ideal two-level autocorrelation. This is the first main result
I. A VERY SIMPLE APPROACH
Let S = {s i } +∞ i=0 be a periodic binary sequence with period N, and S(x) = N−1 i=0 s i x i ∈ Z[x]. Let us write
with 0 ≤ p ≤ q, and gcd( p, q) = 1. Definition 1 ( [3] ): With the notations as above, the 2-adic complexity (S) of S is the real number log 2 q. Remark 1: If gcd(S(2), 2 N − 1) = 1, then the 2-adic complexity (S) of S achieves the maximum value log 2 (2 N − 1).
For any 0 ≤ τ < N, the autocorrelation of S at shift τ is defined by
If C S (τ ) = −1 for all 0 < τ < N, we call S an ideal two-level autocorrelation sequence [1] . There are three cases of N such that there exists an ideal two-level autocorrelation sequence of period N: 
. If S is an ideal two-level autocorrelation sequence, then we have
As a consequence, we have (2) . Hence, we obtain the following interesting theorem.
Theorem 1: With the notations as above, we have S(2)P(2 −1 ) ≡ − N + 1 2 (mod 2 N − 1). By a simple argument, we can show that gcd(N + 1, 2 N − 1) = 1 as was done in [5] . It follows that gcd(S(2), 2 N − 1) = 1 which means that the 2-adic complexity of such sequences is maximum.
II. CONCLUSION
Using the property of ideal two-level autocorrelation carefully, we find a very simple way to show that the 2-adic complexity of ideal two-level autocorrelation sequences is maximum. This is the main result in [4] , and the first main result in [5] . For the case of symmetric 2-adic complexity [2] , the same result also holds as pointed out in [5] .
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